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1
$f(t)\in c(R;R^{d})$ \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ ,
$f(t)=f\mathrm{o}(t, \ldots t))$ , $(t\in R)$
$f_{0}(u_{1,\ldots,m}u)\in C(R^{m};R^{d})$ , $f_{0}(u_{1}, \ldots, u_{m})$ $u_{i}(i=$
$1,$
$\ldots,$
$m)$ , \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ . , $C(R^{m} ; R^{d})$






, $z$ $R$ $d$ , $A(t)$ $d\cross d$
.
(2.1) ( , $A(t)$ . ,
$A(t)$ .
$L$ , $f(t)$ ,
$Lz=f(t)$ (2.3)
, – , . ,
, , , .
1.
(2.4) (2.5) $P$ $C_{1},$ $C_{2}$ \mbox{\boldmath $\sigma$} , (2.2) exponential
dichotomy .
$|\Phi(t)P\Phi-1(_{S})|\leq c1e^{-\sigma_{1}}(t^{-}s)$ $(s\leq t)$ (2.4)
$|\Phi(t)(E-P)\Phi-1(s)|\leq C_{2}e^{-\sigma_{2}(i)}s-$ $(t\leq s)$ (2.5)
, $\Phi(t)$ , $\Phi(0)=E$ (2.2) .
, - exponential $\mathrm{d}\mathrm{i}\mathrm{c}\mathrm{h}\circ \mathrm{t}\circ \mathrm{m}\mathrm{y}$ .
2.
$Lz=0$ , 1,2,3 $P$ , \mbox{\boldmath $\sigma$}1 $\sigma_{2}$
$c_{1}(t, S),$ $c_{2}(t, S)$ , $M$ , $L$ - exponential $\mathrm{d}\mathrm{i}\mathrm{c}\mathrm{h}\circ \mathrm{t}\circ \mathrm{m}\mathrm{y}$
.
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1. $|\Phi(t)P\Phi^{-}1(S)|\leq C_{1}(t, s)e-\sigma_{1(t-}s)$ $(t\geq s)$
2. $|\Phi(t)(E-P)\Phi^{-}1(S)|\leq c_{2}(t, s)e^{-}-)\sigma_{2}(ts$ $(t<s)$
3. $\int_{-\infty}^{t}c_{1}(t, s)e^{-\sigma_{1}(t}-s)dS+\int_{t}^{\infty}C_{2}(t, S)e-\sigma 2(s-t)d_{S}\leq M$ $(t\in R)$
1.
, (2.1) \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ c $L$ – expo-
nential dichotomy , \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ $f(t)$ ,
(2.3) $z=z(t)$ – . ,
:
$= \int_{-\infty}^{\infty}$ G( , $s$ ) $f(S)d_{S}$ ,




, $G(t, s)$ , . , z( , .
$||z||\leq M||f||$
, $-\Pi\geq \text{ }2$ 3 $M$ . , $||f||= \max_{t\in R}|f(t)|$ .
3
2.
$\frac{dz(t)}{dt}=X(t, z(t),$ $z(t+\tau))$ (3.6)
. $X(t, Z, w)$ $R\cross D\mathrm{x}D$ , $t$
\mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ , $(z, w)$ . ,
$D\subset R^{d}$ . , (3.6) , $t$ $D$
$z=\overline{z}(t)$ , $t\in R$ ,
$| \frac{d\overline{z}(t)}{dt}-X(t,\overline{Z}(t),\overline{Z}(t+\tau))|\leq r$
. , \mbox{\boldmath $\delta$}, \mbox{\boldmath $\kappa$} $\lambda$ , \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$
A( .
1. $\text{ }\frac{dz}{dt}$ $=A(t)x$ , exponential dichotomy .
2. $D_{\delta}=\{z : |z-\sim’-(t)|\leq\delta, \forall t\in R\}\subset D$ .
3. $|\Phi(t, z(t),$ $z(t+\tau))-A(t)|\leq$ , $|\Psi(t, z(t)$ , $z(\text{ }+\tau))|\leq\lambda$ , ( $x,$ $y$ ) $\in R\cross$
$D_{\delta}\mathrm{x}$ D\’o .
4. \mbox{\boldmath $\kappa$}+M\mbox{\boldmath $\lambda$} $<1$ $\frac{Mr}{1-\kappa-M\lambda}$ \leq \mbox{\boldmath $\delta$} .
, \Phi ( $z,$ $w$ ) $\Psi(t, z, w)$ , $z,$ $w$ $X(t, Z, w)$
, $M$ 2 3 . (3.6) ,
$\in R$ $D_{\delta}$ \mbox{\boldmath $\omega$}1, . . . , $\omega_{m}$ – . ,
$t\in R$ , :





$\frac{d^{2}x(t)}{dt^{2}}+2\mu\frac{dx(t)}{dt}+\iota \text{ _{}0}x(2\text{ })=\epsilon x^{\mathrm{s}_{+}}\sigma x(t+\mathcal{T})+\mathit{0}\cos \mathcal{U}_{1}t+b\cos\nu_{2}t$ (4.7)
(4.7) , Galerkin ,
$x=x_{m}(t)$
$=\alpha$oo $+ \sum m$$r=1| \mathrm{p}|=r(\sum_{p1\nu)>0},(\alpha_{p}\cos(p, \mathcal{U})t+\beta_{p}\sin(p))\nu t)$ (4.8)
. , $p=(P1,P2),$ $\mathcal{U}=(\nu_{1}, \nu_{2}),p_{1,p_{2}}\in Z,$ $(p, \nu)=p_{1}\nu_{1}+p_{2}\nu_{2},$ $|p|=|p_{1}|+|p_{2}|$
. , $\sum$ , $|p|=r$ $(p, \nu)>0$ $p=(p_{1},p_{2})$
$|p|=7^{\cdot},(p,\nu)>0arrow$
, .
, $\{\alpha 00, \alpha_{p}, \beta_{p} : 1 \leq|p|\leq n\mathrm{z}, (p, \nu)>0\}$ .
1. (4.8) (4.7) .
2. ’ , $\{1, \cos(p)\nu)t, \sin(p, \nu)t. 1\leq|p|\leq m, (p, \nu)>0\}$ ,
.
3. $\{\alpha_{00}, \alpha_{p’ p}\beta : 1 \leq|p|\leq m, (p, \nu)>0\}$ .
4. , Newton-Raphson .
5
, $\mu=1/8,$ $\nu=\sqrt{2},$ $\epsilon=1/64,$ $a=1/8,$ $b=1/2,$ $\nu_{1}=1,$ $\nu_{-}’=\sqrt{5},$ $\sigma=1/64,$ $\tau=1/2$
. ,
$x_{1}(t)$ $=$ 0.000260713459+0.1177606996 $\cos\nu_{1}t+0.02945137459\sin\nu 1(t)$
-0.1616632261 $\cos\nu_{2}t+0.02985984173\sin\nu_{2}t$
Newton-Raphson . , $x_{4}(t)$ :








, 2 , . (4.7) , $z=$
$\{\frac{dx}{\frac{}{d}j_{\mathrm{A}t}^{t}}=-\nu^{2_{X}}=y(t)-2\mu y(t)+\epsilon X3(t)+\delta x(t+\mathcal{T})+a\cos\nu_{12}t+b\cos\nu t$
94
, $\Phi(t, z, w)$ $\Psi(t, z, w)$ ,
$\Phi(t, z, w)=)$ $\Psi(t, z, w)=$
, 2 $A(\text{ })=$ . ,
$(t, z, w)\in R\cross D_{\delta}\cross D_{\delta}$ ,
$|\Phi(t, z, w)-A(t)|=3|\epsilon||X|2\leq 3|\epsilon|(\Omega+\delta)^{2}$
, $|\Psi(t, z, w)|=|\sigma|$ . , $\Omega=\max\{|x_{4}(t)| : t\in R\}$ . ,
$r=2.07582$ $\mathrm{X}10^{-6},$ $\Omega=0.146928$ , $M= \frac{\nu+1}{\mu\sqrt{\nu^{2}-\mu^{2}}}\max\{1, \nu\}=$ 19.974 .
2 , , 2
$3| \epsilon|(\Omega+\delta)^{2}\leq\frac{\kappa}{M}$
$Mr<(1-\kappa-M\lambda)\delta$
, $\kappa=0.38,$ $\lambda=|\sigma|=1/64=0.015625$ , $\delta=$ , 2
. ,
$Mr$. $19.974112\cross 2.07582\cross 10^{-6}$
$1-\kappa-M\lambda$ $1-0.38-19.947112\cross 0.015625$
$<$ $0.000134295<0.14\cross 10^{-3}$
. , $x(t)$ 4(t) .
$|x(\text{ })-\overline{X}_{4}(t)|<0.14\mathrm{x}10^{-3}$ . $(t\in R)$
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